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Abstract: A total of 4,045 individuals of 47 species were observed in the Yeongsan Lake region of Yeongsan River
between January and December of 2009. Dominant species, in decreasing order, included the Fulica atra (24.72%,
1,000 individuals), followed by the Larus ridibundus (17.31%, 700 individuals), Larus crassirostris (13.84%, 560
individuals), Mergus merganser (7.29%, 295 individuals), Passer montanus (6.18%, 250 individuals) and the Aythya
fuligula (5.34%, 216 individuals). In terms of the total number of species observed per month, November showed the
highest number at 23 species and September showed the lowest figure at 9 species. Furthermore, February showed
the highest number of individuals at 2,382, and May showed the lowest number at 114 individuals. In relation to
species diversity, May, despite being the month with the lowest bird count, showed the highest number of species as
well as the highest level of species diversity (H') at 2.37 and species abundance at (Da) 4.22. Conversely,
September, which recorded the lowest number of species observed, showed lowest levels of species diversity (H') at
0.37 and species abundance at (Da) 1.26. In terms of the seasons, summer (between July and September) showed
the lowest species diversity, while spring and fall, which are migratory periods for migratory birds, showed high level
of species diversity. This study observed 3 government protected species.
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Introduction
Yeongsan River, one of the 5 great rivers of South Korea, is
found in Jeollanam/Jeollabuk-do, located to the southwest
side of the Korean peninsula, and its coordinates include
east longitude 126o26'2''~127o06'07'' and north latitude
34o40'16''~35o29'01''. It stretches over 1 metropolitan city, 2
provinces, 3 cities and 7 districts, in including Jeongeup-si
of Jeollabuk-do, Gwangju-si, Naju-si of Jeollanam-do,
Mokpo-si, Damyang-gun, Jangseong-gun, Yeonggwang-gun,
Hwasun-gun, Hampyeong-gun, Muan-gun and Yeongam-
gun. Its total surface area is 3,455 km2 with length of
129.5 km.
Since the Yeongsan River damages nearby agricultural
lands via river flooding and land erosion as a result of tide
differences, the Yeongsan River Dam was constructed in
order to reduce such damage. The Yeongsan River Dam
connects Okam-dong, Mokpo-si, Jeollanam-do and Samho-
eup, Yeongam-gun, and is a dam which blocks Yeongsan
River and the Yellow Sea. It is 4,350 m long and 20 m high
and has been built using sand and stone. The benefits of the
construction of the Yeongsan River Dam include prevention
of expansion of agricultural ground and river flooding and
ease of transportation as a result of connecting Mokpo-si
and Yeongam-gun via roads. However, it also resulted in
poor water quality of Yeongsan River, increased water level
caused by sediment buildup and destruction of the
ecosystem, caused by decrease in river width and mudflats
(www.yeongsanriver.go.kr).
Until recently, avian studies on Yeongsan Lake have
included only an annual winter census conducted by the
Ministry of Environment since 1999, a study by Choi et al.
(2007) between 2000 and 2003 on Yeonan wetland of
Jeollanam-do during wintering season and study on avian
colonies of the Yeongsan Lake (Lee, 1997). Furthermore,
most studies were conducted during the wintering season.
Therefore, this study was conducted in order to examine the
avifauna of Yeongsan Lake over a period of year, a session
conducted each month to assess seasonal characteristics of
the avifauna.
Materials and Methods
Study area
The study area included the Yeongsan Lake region, which
is a rear lake of the Yeongsan River Dam in order to assess
the total number of species and individual count of birds
found in the area (Fig. 1).
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Study methods
Birds observed were recorded between January and
December of 2009 over 12 sessions while moving along car
roads and pedestrian paths in the Yeongsan Lake region
towards the upper side of the Yeongsan River Dam.
Observations were made using the line transect method
while moving at approximately 2km/hr along the roads and
using the spot census method in important observation
sites, such as areas of high avian population density,
streams and reclaimed lakes (Bibby et al., 1992).
Binoculars (10×25, Nikon) and field scopes (×15~45,
Nikon) were used to observe visible birds, while bird cries
were also used for determination.
The volume 25 (Ecosystem of birds) of the Illustrated
Encyclopedia of Fauna & Flora of Korea by Won (1981)
and A Field Guide to the Birds of Korea (Lee et al., 2000)
were used to organize the observations via individual
regions, and the Natural Monuments of Korea in Color
(Yoon et al., 1998) and the Endangered and Reserved Wild
Species in Korea (Won and Yoon, 1998) were used for
government protected species,
Equations used for result analysis are as follows (Brower
et al., 1990; Shannon and Weaver, 1949; Margalef, 1963).
1) Dominance
Dom. (%)= ×100
ni: number of individuals at i species
N: total number of individuals
2) Species diversity
H'= −Σ(ni/N)×ln(ni/N)
3) Species richness: Da
Species richness (Da)=(s−1)/ln(N)
s: total number of species
N: total number of individuals at survey area
Results and Discussion
Birds observed
A total of 4,045 individuals of 47 species were observed
during the study period at the Yeongsan Lake (Table 1).
Dominant species, in decreasing order, included the Fulica
atra (24.72%, 1,000 individuals), followed by the Larus
ridibundus (17.31%, 700 individuals), Larus crassirostris
(13.84%, 560 individuals), Mergus merganser (7.29%, 295
individuals), Passer montanus (6.18%, 250 individuals)
and the Aythya fuligula (5.34%, 216 individuals) (Fig. 2).
Yeongsan Lake, which was created as a result of Yeongsan
River Dam construction provide resting and feeding ground
for the Fulica atra, Aithyinis, Mergus merganser,
Bucephala clangula and Laridaes via its deep water level.
The result of comparing the annual number of individuals
and species from 1999 to 2008 as recorded by the Annual
Winter Census of the Ministry of Environment, the number
of species ranged between 20 and 39, showing quite a wide
range depending on the year, and while 2006 observed the
least number of species, the figure continued to show
increase until 2008. Bird count increased from approximately
50,000 to 130,000 individuals, from 2000 to the 2003 to
2005 period, but other years observed less than 5,000
individuals, which displays a significantly wide range of
bird count. The Anas formosa, which move in large flocks,
was the dominant species in 2000, 2003 and 2004, years of
high bird count, and the mallard was the dominant species
in the other years. Therefore, Yeongsan Lake exhibited
significant difference in bird count depending on the
presence of the Anas formosa, and the number of
individuals is predicted to be around 5,000 individuals in
Yeongsan Lake when the Anas formosa is excluded (Fig.
3).
Birds observed by month
In terms of birds observed by month, November showed
the highest count at 23 species, while September showed
the lowest number at 9 species. Furthermore, February
showed the highest bird count at 2,382 individuals, whole
May showed the lowest at 114 individuals (Table 1, Fig. 4).
Overall, the number of species remained relatively similar
between January and May, but decreased starting June to
record the lowest level in September, before increasing to
ni
N
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Fig. 1. The map showing survey area (▨) in Yeongsan River
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reach the highest number in November (Fig. 3). This is
assessed to be influenced by the migratory season of winter
migratory birds, such as ducks, Scolopacidaes and plovers.
In terms of individual bird count, the figure was the highest
in February, then decreased to reach the lowest number of
birds in May, before increasing slightly until August then
decreasing slightly before increasing again with incoming
winter migratory birds (Fig. 4). In other words, the number
Table 1. List of birds observed in Yeongsan Lake from January to December, 2009
No. Scientific name Korean name Jan. Feb. Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Peak 
count
Dom.
1 Podiceps ruficollis 논병아리 4 1 　 　 　 　 　 　 　 　 1 1 4 0.10 
2 Podiceps cristatus 뿔논병아리 6 28 13 2 1 　 　 　 　 　 4 41 41 1.01 
3 Podiceps nigricollis 검은목논병아리 　 　 　 　 　 　 　 　 　 　 　 1 1 0.02 
4 Phalacrocorax carbo 민물가마우지 27 4 　 　 　 　 　 　 　 1 3 13 27 0.67 
5 Ardea cinerea 왜가리 2 3 4 1 1 2 2 5 3 2 3 6 6 0.15 
6 Egretta alba modesta 중대백로 　 　 　 　 1 　 1 1 1 　 　 　 1 0.02 
7 Egretta garzetta 쇠백로 3 12 18 3 2 1 9 8 2 5 11 2 18 0.44 
8 Anas penelope 홍머리오리 3 　 11 1 　 　 　 　 　 　 　 　 11 0.27 
9 Anas strepera 알락오리 42 50 91 77 2 　 　 　 　 　 45 50 91 2.25 
10 Anas crecca 쇠오리 23 65 58 56 　 　 　 　 　 　 14 21 65 1.61 
11 Anas platyrhynchos 청둥오리 157 68 31 10 　 1 　 　 　 1 36 22 157 3.88 
12 Anas poecilorhyncha 흰뺨검둥오리 48 47 76 23 1 　 　 　 　 31 78 78 78 1.93 
13 Anas clypeata 넓적부리 　 　 　 4 　 　 　 　 　 　 　 　 4 0.10 
14 Aythya ferina 흰죽지 1 1 　 　 1 　 　 　 　 　 2 4 4 0.10 
15 Aythya fuligula 댕기흰죽지 204 216 157 　 　 　 　 　 　 　 93 184 216 5.34 
16 Bucephala clangula 흰뺨오리 102 8 5 　 　 　 　 　 　 　 20 29 102 2.52 
17 Mergus merganser 비오리 9 38 18 　 　 　 　 　 　 　 　 295 295 7.29 
18 Accipiter nisus 새매 　 1 　 　 　 　 　 　 　 　 　 　 1 0.02 
19 Falco tinnunculus 황조롱이 　 　 　 　 　 　 　 　 　 　 1 　 1 0.02 
20 Fulica atra 물닭 584 1,000 730 167 3 　 　 　 1 　 197 470 1,000 24.72 
21 Charadrius placidus 흰목물떼새 　 　 　 　 　 1 　 　 　 　 　 　 1 0.02 
22 Charadrius dubius 꼬마물떼새 　 　 　 8 4 3 1 　 　 　 　 　 8 0.20 
23 Numenius phaeopus 중부리도요 　 　 　 　 1 　 　 　 　 　 　 　 1 0.02 
24 Tringa glareola 알락도요 　 　 　 1 　 　 　 　 　 　 　 　 1 0.02 
25 Actitis hypoleucos 깝작도요 　 1 　 4 10 2 　 6 8 5 2 　 10 0.25 
26 Heteroscelus brevipes 노랑발도요 　 　 　 　 14 　 　 　 　 　 　 　 14 0.35 
27 Arenaria interpres 꼬까도요 　 　 　 　 13 　 　 　 　 　 　 　 13 0.32 
28 Calidris alpina 민물도요 　 67 　 　 　 　 　 　 　 　 4 31 67 1.66 
29 Larus crassirostris 괭이갈매기 　 　 2 5 34 142 335 560 532 332 13 1 560 13.84 
30 Larus argentatus 재갈매기 51 61 77 8 3 　 　 　 　 4 14 29 77 1.90 
31 Larus ridibundus 붉은부리갈매기 220 700 42 　 　 　 　 　 　 24 128 232 700 17.31 
32 Sterna albifrons 쇠제비갈매기 　 　 　 　 　 4 　 　 　 　 　 　 4 0.10 
33 Streptopelia orientalis 멧비둘기 　 　 　 　 　 1 3 2 　 　 　 　 3 0.07 
34 Hirundo rustica 제비 　 　 　 131 4 6 3 2 　 　 15 　 131 3.24 
35 Motacilla cinerea 노랑할미새 　 　 　 　 1 　 　 　 3 　 　 　 3 0.07 
36 Motacilla alba 알락할미새 　 　 　 　 　 1 　 1 　 　 　 　 1 0.02 
37 Motacilla lugens 백할미새 6 4 6 41 1 　 　 　 　 9 9 3 41 1.01 
38 Anthus hodgsoni 힝둥새 3 　 　 　 　 　 　 　 　 　 3 　 3 0.07 
39 Anthus rubescens 밭종다리 　 6 　 　 　 　 　 　 　 　 　 　 6 0.15 
40 Hypsipetes amaurotis 직박구리 　 　 1 　 　 1 2 　 　 　 　 　 2 0.05 
41 Phoenicurus auroreus 딱새 2 1 1 　 　 　 　 　 　 　 　 　 2 0.05 
42 Saxicola torquata 검은딱새 　 　 　 　 　 　 　 　 　 3 　 　 3 0.07 
43 Monticola solitarius 바다직박구리 　 　 　 　 　 　 　 　 　 1 　 　 1 0.02 
44 Paradoxornis webbianus 붉은머리오목눈이 　 　 　 1 2 3 　 　 　 6 　 　 6 0.15 
45 Carduelis sinica 방울새 　 　 7 　 　 8 1 　 　 　 　 　 8 0.20 
46 Passer montanus 참새 15 　 35 16 13 36 37 250 16 54 74 7 250 6.18 
47 Pica pica 까치 5 　 2 2 2 3 1 1 6 3 　 　 6 0.15 
　 Number of species 22 22 21 20 21 16 11 10 9 15 23 21 47 　
　 Number of individuals 1,517 2,382 1,385 561 114 215 395 836 572 481 770 1,520 4,045 　
　 Species diversity(H') 2.00 1.72 1.81 2.05 2.37 1.29 0.64 0.79 0.37 1.22 2.34 2.08 2.50 　
　 Species richness(Da) 2.87 2.70 2.76 3.00 4.22 2.79 1.67 1.34 1.26 2.27 3.31 2.73 5.54 　
J. KOREAN NATURE
102 Seok-Yee Kim, Woon-Kee Paek and Jae-Pyoung Yu
of birds found in the Yeongsan Lake region is affected by
the movement of winter migratory birds, and the temporary
increase in August is assessed to be caused by the increase
in the number of Larus crassirostris.
Species diversity
Analysis of species diversity with regards to individual
month showed that May, even though the month observed
the lowest number of birds, showed the highest level of
species diversity (H') at 2.37 and species richness (Da) at
4.22. On the other hand, September, which observed the
least number of species, showed the lowest levels of species
diversity (H') at 0.37 and species richness (Da) at 1.26
(Table 1). With regards to seasons, species diversity was
low during the summer (July to September) and high in
spring and fall, which are migratory seasons (Fig. 5).
Species richness (Da) shows increased value with
increased number of species and individuals, and species
diversity (H') shows increased value with high number of
species and even individual bird count. Therefore, May
displayed the highest level of species diversity, since there
were high number of species and no significance dominance
Fig. 2. Dominance of bird species in Yeongsan Lake during survey
period.
Fig. 4. Monthly variation of the number of species and individuals in
Yeongsan Lake from January to December, 2009.
Fig. 5. Monthly variation of the species diversity (H') and richness
(Da) in Yeongsan Lake from January to December, 2009.
Fig. 3. Yearly variation of the number of species and individuals in Yeongsan Lake from 1999 to 2010 (Ministry of Environment, 2004; 2005;
2006; 2007; 2008).
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of a single species, and September showed a low level of
species diversity, since the month observed low number of
species with a single species of the Larus crassirostris
marking 90% dominance.
Government protected species
A total of 3 species, including 2 natural monument species
and 1 class II endangered species were observed during the
study (Table 3).
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Table 3. Protection of species recorded in Yeongsan River estuary
No. Scientific name Korean name A Natural Monument Endangered Species Individuals
1 Accipiter nisus 새매 323-4 1
2 Falco tinnunculus 황조롱이 323-8 - 1
3 Charadrius placidus 흰목물떼새 - II 1
Total 2 1 3
